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Antimicrobial peptides are destructive against microorganisms and play a role in modulating the 
immune response, due to which these peptides have also been termed host defense peptides (HDPs). 
In a previous study, we demonstrated the antimicrobial activity of a synthetic variant of rainbow 
trout (Oncorhynchus mykiss) hepcidin and the protector effect of this hepcidin in sea bass 
(Dicentrarchus labrax) challenged with Vibrio anguillarum. The aim of the present study was to 
analyze the effect of hepcidin on the expression of key cytokines regulating the immune response in 
fish. The peptide was synthesized, and molecular mass and purity were confirmed. To analyze 
cytokine modulation by the synthetic peptide, sea bass were intraperitoneally injected with 25 μg of 
the hepcidin variant or a phosphate buffer. At 1, 7, 14 and 21 days post-injection (dpi), head kidney, 
spleen, and intestinal portions were extracted. The IL-10, IL-1β, and TNFα cytokines were 
quantified through qPCR. The immunomodulatory effect of hepcidin was quantifiable even weeks 
after application. The evaluated cytokines showed a cyclical tendency of greater then lesser 
expression, with upregulation of the three cytokines observed in the spleen 1 and 7 dpi, in the 
intestine 3 and 7 dpi, and in the head kidney 1, 3, 7, and 14 dpi. These differences are likely related 
to the immunomodulatory role of each cytokine, with the most important being the regulatory role 
in the head kidney. These observations are probably associated with molecular functions 
underpinning the immunomodulatory protector effect of hepcidin against pathogens.  
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